Semiconductor heterojunctions and superlattices have recently shown tremendous potential for device applications because of their flexibility for tailoring the electronic band structure. A theoretical model is presented to predict the band offsets at both lattice-matched and pseudomorphic strained-layer interfaces. The theory is based on the local-density-functional pseudopotential formalism and the "model-solid approach" of Van 
I. INTRODUCTION
In recent years, tremendous developments have occurred in the field of semiconductor heterojunctions and superlattices and their applications in electronic devices.
The introduction and improvement of novel growth techniques (in particular, molecular-beam epitaxy) have made it possible to produce extremely high-quality epitaxial interfaces, not only between lattice-matched semiconductors, but even between materials which differ in lattice constant by several percent. Such a lattice mismatch can be accommodated by uniform lattice strain in sufficiently thin layers. ' The resulting so-called "pseudomorphic" interface is characterized by an in-plane lattice constant which remains the same throughout the structure. These strains can cause profound changes in the electronic properties, and therefore provide extra flexibility in device design. Knowledge of the discontinuities in valence and conduction bands at semiconductor interfaces is essential for the analysis of the properties of any heterojunction, but has remained rather limited due to experimental difficulties, and the absence of reliable theoretical predictions.
Only recently has it become possible to perform first- As a second example, we consider a superlattice with equally thick layers (h z"s, =hz"s ). Equation (1) Table II, and including the appropriate shifts due to strain.
From Table II (12) and (13) For InAs/QaSb, the model predicts the correct "broken gap" lineup, with the valence band of GaSb above the conduction band of InAs. In the case of CdTe/HgTe, the model solid favors the "large valenceband offset, " giving b, E, =0.24 eV (to be compared with the x-ray photoemission value of b E, =0.35 eV).
Heterostructures are often based not only on pure materials, but also on alloys. Varying Table II . When this procedure is applied to valence-band offsets, the resulting pressure derivative will be small because the individual numbers for the valence bands are similar in magnitude.
Since they are also subject to an error bar of +1 eV, the relative error will be rather large. For AlAs/GaAs we obtain from (1986).
